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Onpe,n,ejieHHH h o6o3HaHeHHH. IlycTb 3a,a,aHO MeTpnnecKoe npocTpaH- 

ctbo X = R m . OnpeflejiHM T = {t G R|< > 0}. Bcio/ry Ha npocTpaHCTBax 
cpyHKi^HH Ha T paccMaTpHBaeTca KOMnaKTHO-OTRpbiTaa TonojiorHH. B nacTHO- 

cth, BBe/i,eM X = C(T, X). OGosHanHM Taitsce nepe3 SI ceMeiicTBO Tex cpyHKiniH 

UJ G C(T, R), flJISl KOTOpblX HlTlt^oo Uj(t) = 0. 

YnpaBJiHeMaH CHCTeMa. IlycTb /jaHa ynpaBjiaeMaa CHCTeivra 



YcjiOBHe I : fljia BCHKOro t G T pjm bcskoh H3MepHMOfi cpyHKHHH u G 
B([0,i], P) HaiifleTCH eflHHCTBeHHoe penieHHe ift(u) G C([0,i],X). Bojiee Toro, 
3Ta 3aBHCHMOCTb u i y ft(u) HenpeptiBHa fljia Bcex n G N. 

3aMeTHM, hto 3to ycjio-Biie cpaKTnnecKH rapaHTHpyeT KaK e^HHCTBeHHOCTt 
TpaeKTopHH, Tax h ee Heyxo/i, Ha 6ecKOHenHOCTb 3a KOHenHoe BpeMH. C npyroii 
CTopoHbi fljia o6ecneHeHHH 3Toro ycjiOBHH npcTaTOHHO npnHHTt: 

YcjiOBHe la : Ycjiobhh KapaTeo^opn, to ecTb: 1) ,zi,jih npoH3BOjibHbix (x, u) G 
X x P cpyHKiniH (f(t, x, u)\t G T) H3MepHMa; 2) .zyia KajK^oro (€T cpyHKHira 
(/(t, x, u)\(x, it) G X x P) HenpeptiBHa; 

YcjiOBHe lb : JIjik BCHKOro n G N HaiineTCH Taxaa; cyMMnpyeMaa cpyHKiniH 
L : [0,n] i— > T, hto cpyHKHira (/(£, x, u)\x G X) jinnninHCBa noic KOHCTaHTOH 
L(t) pjisi noHTH Bcex t G [0, n] h Bcex u G P; 

YcjiOBHe Ic : ycjiOBne npoflOjiJKHMOCTH Bcex penieHHii Ha T, HanpHMep ycjio- 
Bne nofljinHeiiHoro (no x) pocTa. 

BBefleM MHOJKecTBO il = B(T,P). B cnjiy ycjiOBna I OToSpajKemie, cono- 
CTaBjraioinee BCHKOMy u G il ero penieHHe ip(u) G X, HenpepbiBHO. 

Banana ynpaBJieHHH. IIycTi> nocTaBjieHa sanana MaKCiiMii3anHH Ha Tpa- 

eKTOpHHX {!]) (pyHKH,HOHajia 



fljia cyni,ecTBOBaHHa h HenpepbiBHOCTH (pyHKinionajia J Ha flonycTHMtix napax 
(u, f{u)) npeflnojiojKHM: 

YcjiOBHe II : njra g BbinojiHeHbi la) — c), a Kpoivie Toro njra HeKOTopoii 
cpyHKnnn uj E Q npn jho6bix u G il BbinOJIHeHO 



x = f(t,x,u), x{0) =0, t G T = R> , u G P G (comp)(R p ). 



(1) 





OO 



|s(f,p(:c)(f),ti(f))|dt<a;(T), VT G T. 



B nacTHOCTH Tenepb J orpannneHO CBepxy. 
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OnpeflejiHM cpyHKiniio raMiijibTOHa-IIoHTpHrHHa % : IxTxilxRxXi-^ R 
npaBHjiOM: '}i{x 1 1, u, A, iji) = ip' f(t, x, u(t))+\g(t, x, u(t)). BBe^eM coothohighhh 

x(t) = f{t,x(t),u(t)); (3) 

i>(t)e-d x H(x(t),t,u(t),\,^(t)), ||^(0)|| 2 + A 2 = 1; (4) 
H(x(t),t,u(t), A, ip(t)) = s\ipH(x(t),t,p,\,ip(t)). (5) 

3aMeTHM, hto b CHjiy cbohctb I, II BKjiioieHHe nojiyHenpeptiBHO CBepxy, 
HMeeT H3MepHMyio MajKopamy, a aneflOBaTejibHO b CHjiy [5J TeopeMa 4.1] BCHKoe 
peineHne sthx cooTHOineHHii npoflOjKKHMO Ha Bee T. 

CymecTBOBaHHe. HoKajKeM b ycjiOBHHx I — II cymecTBOBaHHe onTiiMajib- 
Horo peineHHa, paciiiiipHB mhojk6ctbo ynpaBjieHiiii. 

IlycTb II([0, n],P) — ocnameHHoe Tonojiorneil *-cjia6oH cxo^hmocth mhojkc- 
ctbo Bcex cjia6o H3MepiiMbix OTo6pajKeHHH 113 [0, n] b mho^kcctbo BepoaTHOCT- 
hbix Mep PaflOHa Hafl P. Onpe,n,ejniM TonojioriinecKoe npocTpaHCTBO II(T, P) 
KaK o6paTHbiii npe^eji ( III. 1.30], 2.5.6]) 

n(T, P) = lim S = lim{II([0, n], P), 7$$, N}. 

(3flecb OTpe3KH HanpaBjieHbi OTHOineHneM C ii 7r^„(?7) = t]\k" flJisi Bcex r\ € 
TL(K',P)). B nacTHOCTH sjieMeHTbi II(T, P) — Taioie (pyHKHiin 77, hto ?j|ro,n.] € 
II([0, n],P) fljia BCHKoro n G N, a MHO»cecTBO A C II(T, P) 3aMKHyTO, tojibko 
ecjiH pjin Bcex ( 6 T o6pa3 n^ ^lA) 3aMKHyT b II([0,f],P). 

Ka>K^,oii rj G II(T, P) mojkho conocTaBHTb (p(rj) £ C(T, X) KaK penieHiie 

ypaBHCHHH 

x = J /(r, x(t), it) r)(t)(du), x(0) = x 

ii cpyHKiniOHaji J(^) = J T J p <7(t, ip(r/)(T), u) r/(t)(du) dt. 

KaK o6paTHbrii npe^eji KOMnaKTOB II([0,n],P) caMO II(T, P) TaKJKe kom- 
naKT (TeopeMa Kypoina [6j III. 1.13]). TaK»ce KaK P([0, n],P) BCio/iy njiOT- 
ho BKjia,n;biBajioci> b II([0, n],P), Tenept ii il BCiopy njiOTHO BKjiaflbiBaeTCH b 
II(T,P) ( |6, III. 1.27]), a OTo6pa»;eHHH tp ii J sbjihiotcji cpaKTHnecKii npofloji- 
jKeHiiaMii no HenpepbiBHOCTH cpyHKHiiOHajiOB ip ii J c BCiofly njiOTHoro MHO»ce- 
CTBa il Ha KOMnaKT II(T,P). OTCio/ja o6o6meHHaH 3aflana MaKCHMH3HpoBaTb 
(pyHKu;iiOHaji J(rj) HBjiaeTCH pejiaKcainieii hcxo,h;hoh, to ecTb sup ueit J(u) — 
max T|6n(T,p) ^( 7 ?)) y o6o6meHHoro aHajiora (J2|) b ycjiOBiiax I — II HaiifleTca: 
onTiiMajibHoe peuieHne /io £ II(T,P), BCHKOMy TaKOMy ynpaBjieHHio mojkho 
conocTaBHTb nocjieflOBaTejibHOCTb ynpaBjieHHii (ti„)„ 6 N & il N , cxoflamyiocH 
k fjjQ b II(T, P), a y bchkoh peajni3yioiHeH cynpeMyM J nocjieflOBaTejibHOCTH 
(un)neN £ il N HaiifleTCH npeflejibnaa TOHKa, Ha KOTopoft peajnrayeTCH MaKCH- 
MyM J. 

nepeftflH Tenepb k ynpaBjieHiiHM raMKpejiH,n3e (cm. JTJI3] ) mojkho o6ecne- 

HHTb 



2 



ycjiOBiie III ( P3 (A2)]). Jlflsi BCHKoro (t, x) ETxX BtinyKjio mhoxkctbo 

Tor^a 6ynyT 3aMKHyTt>iMii o6pa3bi J T (il)) ajih bchkoto r E T (sflecb J T (u) = 
Jju r j j(t,^(«)(f),«)di), OTKy^a cjie^yeT komikikthoctb J(il)), TeM caMHM no- 
Ka3aHO 

Cjie,a,CTBHe 1 ( [8j) B ycAoewx I — III djui 3ada.Hu (0) ecezda cyuificmeyem 
onmuMdAbHoe ynpaeAenue u G iX = P(T, P). 

AHajioriiHHO mojkho bbccth CHCTeMy fljia o6o6iHeHHt>ix peincHHn. 

= / f{x*{t),u)n{t){du)- (6) 



^(t) G - J d x n(x4t),t,u t (t),X,^(t))dr,(t)(du), ||V-(0)|| 2 + A 2 = 1; (7) 

H(x*(t),t,u, \,ip(t))n(t)(du) =supft(x*(t),t,p,A,V>(t)). (8) 

PaccMOTpHM MHOJKecTBO ee BceB03MO>KHMx pemeHHH (x, u, A, *0) GlxllxRxI 
stoh chctgmbi Ha [0, n]. 9to MHO»cecTBO KOMnaKTHO, nocKOJitKy BbinojiHeHbi 
ycjiOBHH npoflOjBKHMOCTH. Tor,na KOMnaKTHO h MHOJKecTBO BceB03MO>KHMx pe- 
HieHHii {x,u,ip,ipo) GXxilxXxR o6o6meHHon chctgmbi Ha T. 06o3HaHHM 
ero nepe3 6. 

IIpeflJiOKeHHe 1 B ycAoeusix Iabc, II ecAU UMeemcK onmujuaAbnoe ynpae- 
Aenue u„ G it u coomeemcmeymuiflsi eMy x* = (p(u*), mo 3am neKomopux 
\l/o € R, ip G X eunoAneno noumu ecwdy naT © , @ > © • 

,ZpjKa3ame,/ibcmeo. 

PaccMOTpHM fljia BCHKoro n G N nocjieflOBaTejiBHOCTb BcnoMoraTejibHbix 
3&p,an BHfla 

.i' = fit, x, u), u G P, £ G [0, n] 
a;(0) = 0, = x*(n), 

Jk = g{t, x(t), u(t))dt — > max, 



[IV, 

Tor^a — onTHMajibHa pjisi BcnoMoraTejibHoii sa^am, OTCiofla [H 

TeopeMa 5.2.1] fljia (pyHKHHH P npn hckotopmx A„ G R, tp n G C([0, n], R m ) 
co cbohctbom A„ + ||^n(0)|| = 1 n P H noHTH Bcex t G [0,n] BbinojiHeHbi cootho- 
nieHHa , ([5j) . IIpoflOjrjKHM (x* , u* , ip n ) c [0,n] Ha T KaK penieHne ((3^ , ((4J) , (J5j) 

npOH3BOJHjHBIM o6pa30M. 

3aMeTHM, /nia^cjaepeHnHajibHoe bkjhohchhg Q nojiyHenpepbiBHO CBepxy no 
4)a30B0ii nepeMeHHOii, HHTerpajibHO orpaHn^eHO Ha orpaHnneHHbix MHOJKecTBax, 
Torfla rpacpHKH pchichhh SToro bkjhohchhh He noKH/jaiOT 3a KOHenHoe BpeMH 
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KOMnaKTHoro MHOJKecTBa, a b BHfly orpaHnneHHOCTH - paBHOCTeneHHO Henpe- 
Pbibhbi Ha bchkom BpeMeHHOM OTpe3Ke. AHajiornnHO , u*|m n i mojkho norpy3HTb 
b II([0, n], P), a u* n b II(T, P). IIocKOJibKy Tenepb KopTejKii (a;* , u* , A„, ip n ) no- 
rpyjKeHbi b KOMnaKT (3, to mojkho BbinejniTb no/HiocjieflOBaTejibHOCTb, cxo/i;h- 
myioca k HCKOTopoMy (x* , 77, ^Sq, V0- OflHaKO 3aMeTHM, hto b cnjiy ([5]) Ha npoMe- 
jKyTKe [0, n] TOHKa (g(t, x* n , u* ), f(x, u)) jiejKirr Ha rpaHHH,e MHOJKGCTBa H3 ycjio- 
bis (III). Tor^,a b npene-jie TOHKa J p (g(t,x* ,u), f(x,u))i](t)(du) TOJKe jigjkht 
Ha rpaHnne MHOJKecTBa H3 ycjiOBHH (III) , cjieflOBaTejibHO mojkct 6bit peajiH30- 
BaHa flnpaKOBCKOii Mepoft, to ecTb (JjaKTHiecra ynpaBjienneM u* G -B(T, P). Ho 

TOTfla (x* , M* , , 1p n ) CXOHHTCH K (x* , U* , "J , ^l),HB CHJiy 3aMKHyTOCTH MHOJKC- 

CTBa penieHHH cooTHonieHHfi © , (UJ) , (O 3Ta HeTBepxa TaKJKe hm ynpBjieTBopHeT. 
□ 

Ycjiobmh TpaHCBepcajitHOCTH CooTHOHieHiia ([3]) , <(4j) , (J5j He co,ii;ep>KaT ycjio- 
Bia Ha npaBOM KOHu,e. Ectb hcckojibko BapnaHTOB TaKHx ycjiOBnii (no/njo6Hee 
cm. [H §1.6]), b ^aHHOfl; pa6oTe nccjieflyeTCH 

lim Mt) = 0. (9) 

t— ^00 

YcjiOBHe IV: JIjib bchkoh onTHMajiBHOii fljia sa^ann IV TpaeKTopHH x° 
fljia BCHKoro penieHHH {x , u , A , V 10 ) chctcmbi npiraHiina MaKCHMyMa ([3]) , ([!]), ([5]) 
HafifleTCH TaKaa: ero OKpecTHOCTb T, b KOTopoii mhojkht6jib JlarpamKa ip° ycTofi- 
hhb, to ecTb fljia Bcaxoro e G R>o HaiifleTca Taxoe 5 G R>o n f G T, hto ec- 
jih ,hjih penieHHH (2, u, A, "J) G T npnHirnna MaKCHMyMa ((3J) , ((4j) , (J5j BbinojineHO 
HV'(t) - <A WI < S, \\x(t) - x°(t)\\ < S, \X - A°| < 6, to ||V>(T) - <(T)|| < e 
HMeeT MecTO fljia Bcex T G [i, 00}. 

IIpefljicxsceHHe 2 I? ycnoeusix Iabc, II — IV 3ah ecnKou HeozpanuueHHo eo3- 
•pacmmouifiu nocjiedoeamejibnocmu MOMenmoe epeMenu (r„)„ e N G T N . nau- 
demcsi manasi onmuMajvbnasi 3asi 3adauu (@) mpaenmopusi x°° u manoe peme- 
Hue (x°°, u°° , A°°, vp 00 ) coomHomenuu npuwu,una MancuMyMa (0 , @ ; © ? imo 

lim ?l ^ oo ||* oo (T n )|| m = 0. (10) 

/JoKaaameAbcmeo. 3a<pHKcnpyeM HexoTopyio HeorpaHiineHHO B03pacTaK>inyio 
nocjieflOBaTejibHOCTb mombhtob BpeMeHH (r„)„ e N G T N . 
PaccMOTpHM 3aflaHy 

J T (u) = / q{t 1 ip(u)(t), u{t))dt — > max . 
•/[0,r„] 

OHa HMeeT peuieHne u n G U, o6o3HaHHM nopojKfleHHyio sthm ynpaBjieHneM 
TpaeKTopmo iepe3 x n G 

PaccMOTpHM nocjieflOBaTejibHOCTb (x n ) ng N. OHa coflepjKHTCH b KOMnaKTe $, 
cjieflOBaTejibHO HMeeT xoth 6m o^hh HacTHHHbiii npe^eji x°° G b KOMnaKTHO- 
OTKpbiToii TonojiorHH. AHajiorHHHO, npopejKHBaa nocjieflOBaTejibHOCTb ynpaB- 
.neHHii u n , y Hee mojkho TaioKe HaiiTH HacTHHHbiit npe^eji u°° , ho yace b KOM- 
naKTe II(T,P). Bojiee toto, nocKOjibKy BbinojiHeHO ([T]) npn bchkom n G N 
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Pjlsl napti (x n , u n ) Ha npoMe:scyTKe [0, r„], to pflx npeflejiOB mojkho o6ecneHHTb 
x°° = tp(u°°). 

/Iajiee, nocKOjibKy Bee x n onTHMajibHbi b cbohx saflanax, to pjin KajK^oro 
Ha [0,r„] BbinojiHCH npiiHin-in MaKCHMyMa §3§ , . ^ , npnneM c TeM ate caMbiM 

raMHJIBTOHHaHOM, HTO H flJLSL HCXOflHOH 3aflaHH. B HaCTHOCTH ,n,jia HeKOTOpblX 

MHO^KHTejieii JIarpaH»ca A" G R, V E'™ G C([0, n], R m ) Ha [0, r„] HMeiOT MecTO co- 
OTHonieHHa npHHnrma MaKCHMyMa npn noflCTaHOBKe x* = x n , u* = u n . KpoMe 
Toro, HMeeT MecTO ycjiOBHe TpaHCBepcajibHOCTH Ha npaBOM KOHne: ^ n (T n ) = 0. 

MnojKecTBO nap (A™, 1 ?™) coflepjKHTca b KOMnaKTe, cjieflOBaTejibHO HMeeT 
npeflejibHyio TOHKy. OnepeflnoH pa3 npopeacnBaa nocjie,n,OBaTe.nbHOCTB, mojkho 
ciHTaTb, ito OHa cxoflHTCH. ilocKOjibKy cooTHOHieHHH npHHinina MaKCHMyMa 
nojiyHenpepbiBHO CBepxy 3aBHCHT ot x, tpi u i TO stot npe^eji (A°°, BMecTe c 
onTHMajibHbiMH x°° , u°° TaKsce yflOBjieTBopaeT npHHininy MaKCHMyMa. B nacT- 

HOCTH, B CHJiy yCJIOBHH III TOT^a MOJKHO CHHTaTb, HTO u°° € it. 

3aMeTHM, hto (u°° , x°°) onTHMajibHa, fleficTBHTejibHO, Hcxo/niaa 3aflaHa hm6- 

n 

eT neKOTopoe onTHMajibHoe ynpaBjieHne u , a b cnjiy onTHMajibHOCTH u bh- 
nojiHeHO J Tn (u n ) > J Tri (it n ), ho jieBaa HacTb HepaBeHCTBa cxo^htch k J(it°°), 
TOiyja KaK npaBaa nacTb cxo/hitch k onTHMajibHOMy peineHHio hcxo,h,hoh saflain 
J(u°). 

Tenepb b HeKOTopoit OKpecTHOCTH (x°° , A°°, ip°°) BbinojineHO ycjiOBHe 
IV, b nacTHOCTH Ha Hanieft nocjieflOBaTejibHOCTH. PaccMOTpHM npon3BOjibHOC 
e G R>0i corjiacHO IV B03bMeM 5 h t. IlocKOjibKy HaftfleTca TaKoii HOMep N G 
N, hto npn n > iV BbinojiHeHO \ \ip n (t) — \ < S, to h3 IV cjie^yeT \ \tp n (T) — 

ip°°(T)\\ < e fljia Bcex T G [t, oo). B nacTHOCTH \\\p n {T n ) — - 0°°( T n)ll < £ W 13 
Bcex r n G [t, oo), n > N, to ecTb ,zyra Bcex n HanHHaa c HeKOToporo HOMepa N' . 
Ho ip n (T n ) = pjisi Bcex n G N, OTCio/ja ||f/' 00 ( T n)ll < £ ff 13 Bcex n > N'. B 
cnjiy npoH3BOjibHOCTH e G R>o (| 10[) noKa3ano. □ 

3aMeTHM, hto ycjiOBHe IV cjie/ryeT H3 TaKoro ycjiOBiia: 

YcjiOBHe IV': ,ZI,jih bchkoh onTHMajibHofi pjisi 3aflanH ([2]) TpaeKTopHH x° 
fljia BCHKoro pemeHHH [x , u , A , V^) CHCTeMbi npHHH,Hna MaKCHMyMa ([3]) , ([3]) , ([5} 
cymecTByeT npe^eji linif^oo V' (i)j KpoMe toto stot npefleji paBHOMepeH b uejioii 
OKpecTHOCTH fljia penieHHH ([3]) , (U]) , ([S]) , to ecTb naiiflyTCH TaKHe cpyHKH,Ha uj\ G O 

H OKpeCTHOCTb T TOHKH U , A , 1p ), HTO flJIH BCSKOrO peiHeHHa (x, u, A, ^) G 

T npHHH,Hna MaKCHMyMa ([3]) , (J4j) , ([5]) fljia Bcex s G T linii^oo \\ip(t) — ip(s)\\ < 
wi(s). 

(,HeHCTBHTe,jibHO, b 3thx ycjiOBHHX y 6jih3koto k onTHMajibHOMy penieHHH 
aBTOMaTHnecKH Ha 6ecKOHenHOCTH HMeeTCH npe^eji, b cnjiy paBHOMepHOCTH 
CTpeMjieHHa k 3TOMy npe^ejiy \\ip(T) — -0°(T)||, ^(oo) — -0°(oo)|| OTjinnaiOT- 
ch ne 6ojiee neM Ha 2wi(T) Ha nejioii OKpecTHOCTH, ocTajiocb pjisl 8 — LJ\{t) 
npucBOHTb e = maxxx uji(T)). 

CjieflCTBHe 2 B ycAoeuax Iabc, II, III, IV Haudemcn maKaji onmuMaAtHasi 
3asi aadauu (0) mpaeKmopun x°° u maKoe peuienue coomHomenuu npunvAina 
MaKCUMyMa (x°° , it 00 , A°°, umo eunoAHeno (f9|). 

/JoKaaameAbcmeo. IlycTb He TaK, Tor,na nocKOjibKy npe^eji linit^oo ip°° (t) cy- 
mecTByeT fljia Bcex HHTepecyiomHx nac ip°°i TO 0H OTjinneH ot Hyjia. Tor/i,a, 



npHMeHHH npefljiojKeHiie, nojiynaeivr npoTHBopenne. □ 
YcjiOBHe V: ^jih bchkoh onTHMajibHon fljia 3aflann J2J TpaeKTopnn x° pjin 
BCHKoro peineHHH (x°, it , A , cncTeMbi ([3]) , (U) , Han^eTCfl TaKaa ero OKpecT- 
HOCTb T, b KOTopoii fljiH BCSKoro peineHHa {x , u , A, \E') G T coothoiuchhh 
(EJ) t d3J) MHOJKHTejib JIarpaHJKa ip ycTonnnB pjia cncTeMbi ([3" ]) .(|3 ]) , 

IIpefljicxsceHHe 3 B ycJioeuRX Iabc, II — III, V 3am bcmkou HeozpanuneHHO 
eo3pacmawmfiu nocjiedoeamejibHocmu MOMenmoe epeMenu (r^jngN G T N d/iH 
ecHKOu onmuMaA'bnou d/ui 3adanu (0) napu (x°°,u°°) naudemcsi manoe peme- 
nue coomHomeHuu npum^una MancuMyMa (a; 00 , u°° , A°°, "J 00 ), umo eunoAHeno 

m 

JJ^OKaaameAtcmeo. 

IIpocTpaHCTBO II(T, P) HBjiaeTCH MeTpH3yeMbiM, 3acpHKCHpyeM Ha HeM Hexo- 
Topyio MeTpiiKy. AHajiornnHO c,nejiaeM pjin X. 

Ka»c^,OMy penieHHK) (x°°, it 00 , A°°, chctgmbi ©.((I]),© corjiacHO V mojk- 
ho conocTaBHTb cboio OKpecTHOCTb T. BceB03MO>KHbie TaKiie OKpecTHOCTH o6pa- 
3yiOT noKptiTHe &. IIocKOjibKy nocjie,n,Hee MHoatecTBO KOMnaKTHO, to h3 SToro 

nOKpblTHH MOJKHO BblflejIHTb KOHeHHOe nOflnOKpfclTHC a paCCTOHHHe OT & flf) 

/i,o rpannnbi & 6y^eT He MeHbine HexoToporo x G R>o- 

3acpHKCHpyeM npon3BOjibHyio onTHMajiBHyio fljia: 3a,a,aHH (J^J) napy (a; 00 , u°°). 
PaccMOTpHM pjia KajKfloro n G N sa^any 

J n {u)= f g(t,tp(u)(t),u(t)) - -e~ f \\u(t) - u°°(t)\\dt ->■ max. (11) 

51cho, hto TOjibKO napa (a; 00 ^ 00 ) aBjiaeTCH onTHMajibHon ,zi,jiji stoh saflann. 
06o3HanHM Hepe3 S„ mho^kcctbo neTBepoK u°°, A", V ,n ))i yAOBjieTBopaio- 
mnx |3]),(j4l) h 

G ar 5 max (H(a; n (t),i,;p, A, ?/>(i)) - ^e _t ||p - u°°(t)||). (12) 
3aMeTHM, hto Bee & n 3aMKHyTbi, a nocKOjiBKy coflepscaTCH b KOMnaKTe, to h 

KOMnaKTHbl. 

IlocKOjibKy cooTHOineHHe (I12p TaKJKe nojiyHenpepbiBHO CBepxy 3aBHCHT ot 
KOScpepnnneHTa nepefl nocjie^HHM cjiaraeMbiM, Bee coothohighhh orpannHeHbi 
Ha orpaHHHCHHbix MHOJKecTBax, a mhojkcctbo H3 (|12p HMeeT chjibhbih cejieK- 
Top, to b CHjiy TeopeMa 4.3.3] HMeeT MecTO pjisl nynKOB penieHnii (|3"j).([4"|, (|12p 
nojiyHenpepbiBHOCTb CBepxy ysce no KoacpepnnneHTy nepe/i, nocjieflHHM cjiara- 
eMbiM. B nacTHOCTH BepxHHii npe^eji KOMnaKTOB & n BjioxeH b &. CjieflOBa- 
TejibHO, HanHHaa c HeKOToporo HOMepa N G N, pjisi Bcex ©„ 6y^,eT hbjihtbch 
noKptiTHeM KOHeiHoe noKptiTHe & . Toiyja fljia KajK^oro n > N pjm hoboh 
saflain (??) BbinojineHO ycjiOBHe IV. 

PaccMOTpHM neKOTopyio neorpaHHHeHHO B03pacTaiOH],yK) nocjieflOBaTejibHOCTb 
MOMeHTOB BpeMeHH (rfc)fcgN G T N . 

Tenepb no npeflbiflymeMy npefljiojKeHnio pjisi Ka?K,ii,oro n G N npn HeKOTO- 
poM (a; 00 , u°° , A", ip n ) G &n BbinojmeHO \\m k _^ „ib n (n) = 0. Kpoivie toto, no 
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yjKe noKa3aHHOMy nocjieflOBaTejibHOCTb (x°°, u°°, A™, ip n )neTSi HMeeT npe,a,ejib- 
Hyio TOHKy (x°°, u°°, A™, iff 1 ) G &. 

PaccMOTpHM npoH3BOjn>Hoe e G R>0; no ycjiOBiiio V Haft/ryTCH TaKiic 8 G 
R >0 h t G T, hto H3 - < 6 cjie/ryeT \\ip n (T) - ip°°(T)\\ < e 

fljia Bcex T G [t,oo). IIocKOjibKy pjia (V> n )neN tohkb, -0°° — npeflejibHafl, to 
AJia HCKOToporo TV G N HV^O) - ip°°(t)\\ < 6, to ecTb \\ip N (T) - ip°°(T)\\ < e. 
Toiyia lini fe ^ oo -0 oo (' r fc) < £■ B cnjiy npoH3BOjibHOCTH e G R>o noKa3aHO (| 10[) . □ 

AHajiorHHHO, ycjiOBHe V cjie/jyeT H3 TaKoro ycjiOBna: 

YcjiOBHe V: flfla bchkoh onTHMajibHoit /ijih sa/iaHH ([2]) TpaeKTopim a; ,n,jia 
BCHKoro peineHHH (a; , u , A , -0°) chctcmbi npHHHiina MaKCiiMyivia <(3j , , ([5]) cy- 
m,ecTByeT npe^eji limj-xx, ip (t), KpoMe toto stot npe^eji paBHOMepeH b nejioii 
oxpecTHOCTH fljia peinenHH QjQ, to ecTb HaftflyTCfl TaKHe (byHKHiia wi 6 !Jh 
OKpecTHOCTb T to^kh (x° , u , A , tA ), ^to ^jih BcaKoro peineHHH (x, u, A, G T 
npirainrna MaKCHMyMa ©,([?]) pflB Bcex s G T lim^oo llV^i) — V^ 5 )! — w i( s )- 

Cjie,n,CTBHe 3 B ycAoeusix Iabc, II, III, V naudemcsi maKasi onmuMaAtnasi 
Sah 3adauu f|| mpaeiemopusi x°° u matcoe peiuenue coomnoiuenuu npunuuna 
MdKCUMyMa (x°° , it 00 , A°°, 5 ,00 ) ; imo eunoAneno Q. 

O/tho H3 caMbix o6ihhx ycjiOBHii Ha ([9]) noKa3aHO b [9j Theorem 6.1]. Ecjih 
orpaHHHHTbca jinnib 3a^anetL ynpaBjieHira 6e3 cba30Bbix orpaHHneHHii, to, no- 
CKOjibKy ycjiOBHe IV cjie^yeT H3 ycjiOBHii [9] Theorem 3.1] b CHjiy (9J Lemm 
3.1], to h ocHOBHOil pe3yjibTaT CTaTbH [9] BKjiaflbiBaeTca b one/iCTBHe 3. 

3aMeTHM, hto npn 6biCTpo y6biBaioirj;cH cbyHKHiiii oj h3 CBOiicTBa II MHoriie 
MHO>KHTejiH JlarpaHJKa 6y/ryT yn,OBjieTBopaTb ^ h caMO no ce6e sto ycjiOBHe He 
no3BOjiHT Bbi/i,ejiHTb cymecTBeHHO MeHbinee ceMeitcTBO SKCTpeMajieii. O/nraKO, 
KaK 3aMeHeHO b [9J Theorem 8.1], sto mojkho ncnpaBHTb ( [9] Example 10.2]) 

yCHJIHB CBOHCTBO ([9]). 

3aMeTHM, hto b ycjiOBHax npefljiojKeHHii 2,3 noKa3ano 6ojibinee, hto y^OBjie- 
TBopHK3irj,Hii (|10[) MHOJKHTejib JIarpaH»ca \& HBjraeTCH npe^ejiOM OTo6pajKeHHii 
$„, 3aHyjiaK>in,HxcH Ha Bee 6ojibirnrx MOMeHTax BpeMeHH. B nacTHOCTH 

Cjie^CTBHe 4 B ycAoeusix I — III, IV naudemcsi maKasi onmuMaAt>nasi 3asi 
3adauu {J| napa (u 00 ,^ 00 ) u manoe peiuenue coomnoiuenuu npunuxina jviancu- 
My.Ma (x°°, A°°, ^P 00 ), nmo eunoAneno Q W nenomopou eoapacmawu^eu 
nocAedoeameAbHocmu (T n )„gN G T N uMieemcsi cxodsiu^asicsi k (x°° , u°° , A°°, 1]/ 00 ) 
nocAedoeameA-bHocm-b [x n , u n , A™, ^ / ™)„ e N peuienuil co ceoucmeoM 

*«(T„)=0. 

Cjie^CTBHe 5 5 ycAoeusix I — III, V <?./i.» bchkou onmuMaA^nou 3asi 3adauu 
(0) napu (it 00 ,!: 00 ) naudemcsi matcoe peuienue coomnoweHuu npunuiina Mancu- 
MyMa (x°°, A°°, ^E' 00 ), imo eunoAneno Q u neKomopoil eospacmawuifiu 
nocjiedoeameAtnocmu (T„) n£ N G T N UMieemcsi cxodsiu^asicsi k (x°° , A°°, ^°°) 
nocAedoeameAbHocmu (x n , u n , A™, 5 ,n ) r ieN G © N peuienuu co ceoucmeoM 

^ n (T n ) — 0. 
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SaMe^aHHe 1 3aMemuM, umo ecAu e ycAoeusix deyx nocAednux CAed- 
cmeuu nompe6oeamb maKwce paeHOMepnym ozpaHuueHHOcmb x na onmuMaAt- 
hux mpaenmopuKX, mo tcpoMe @ aemoMamunecKU 6ydem eunoAueuo manatee 
6oAee moHKoe ycAoeue mpaneepcaAbHocmu 

lim #°°(t)V X! (t) = 0. 

t— > oo 

3aMeTHM TaKJKe, hto ecjm fljia 3jigmghtob TaK nocTpoeHHOii nocjie^OBaTejiB- 

HOCTH (x n , U n , A™, $")„ e N G © N BbinOJIHeHbl flOCTaTOHHbie yCJIOBHH OnTHMajIb- 

hocth, to BCHKas: ee npeflejibHaa TOHKa HBjiaeTCH onTHMajiBHBiM peineHHeM ^ . 
JXflH pacnpocTpaHCHiis: pe3yjibTaTOB Tina npe^jiojKeHHH 2 Ha cjiynaii sa/rgra 

C (pa30BbIMH OrpaHITCCHHHMH OCHOBHOH CJIOJKHOCTBK) nO-BIlflllMOMy 6yH,eT flOKa- 

3aTejibCTBO Toro, hto nynoK ycjiOBiiii npHHirnna MaKCHMyMa 3aMKHyT. 
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